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1. PROGRESS SUMMARY

This report covers the period of performance from 1 September, 1990 through 30
November, 1990. Some of the work originally planned for this quarter was not completed due
to illness, the unavailability of test data from the NASA Langley Research Center, and other
project demands not previously anticipated. The schedule presented in the last quarterly report
[1] is shown again in Table 1 for reference. It has not been updated pending the anticipated
rescheduling of another EMA project in which EMA is a subcontractor.

The probable impact of these factors on the present schedule is that a no cost extension
of the contract will have to be requested. Sufficient information to base this request should be
forthcoming within the next month so that the request can be finalized in January. At that time
a revised schedule will be proposed. As it presently stands, the Interim Report on Uncertainty
Modeling for Conventional Space Structures has not been completed and the Interim Reports on
Methodology and Uncertainty Modeling for Large Space Structures will not be finished by the
end of December. The delays are due in part to the loss of typing support for two months

during October and November because of illness.

Work during this reporting period focused primarily on two task areas; Task Ic,
Uncertainty Propagation using the Fuzzy Set Method and Task 4c, On-orbit Response Prediction
using laboratory test data to refine an analytical model. Extensive printer graphics have been
added to the SSID code to help facilitate model verification. An application of this code to the
LaRC Ten Bay Truss previously reported in [1] is included in the appendix of this report to
illustrate this graphics capability.
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2. DATA ACQUISITION

In September, Tim Hasselman and Jon Chrostowski visited the NASA Langley Research
Center to observe system identification tests being performed on the CSI Evolutionary Structure.
A detailed briefing was presented to approximately 15 LaRC personnel, covering the objectives
of the present contract and progress to date. Plans to use analytical data and test data from the
CSI Evolutionary Structure were also presented and procedures for acquiring the data were
discussed with Keith Belvin, the LaRC Project Manager. NASTRAN bulk data input for the
finite element model of the structure was obtained along with computer plots of nodal geometry
showing the locations of actuators and sensors. See Figure 1. Photographs of the test setup

were obtained and additional photographs were taken.

LaRC is currently processing these data and tuning their finite element model. Test data
including frequency response functions and experimentally derived eigenvalues and eigenvectors
are now available. John Garba, the Contract Technical Monitor at JPL has been consulted about
transmitting the data from LaRC to JPL. He and Keith Belvin have been in communication with
each other regarding this matter and are in agreement that the data can be transmitted via
LaRC’s TCP/IP computer data link. EMA will prepare a detailed list of the data requested and
submit it in writing to LaRC. Following transmittal of the data, EMA will edit it and either

download it to EMA computers via telephone link or write it on tape or disk at JPL.

In addition to the CSI Evolutionary Structure data, more ERA data for the Ten Bay Truss
were obtained while visiting LaRC. These data constitute multiple realization of complex

eigenvalues and eigenvectors to be used in damping estimation.
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Figure 1. Nodal Geometry of LaRC’s CSI Evolutionary Structure



3. PRELIMINARY RESULTS
3.1 Fr ncy R n f the Ten T

The problem of evaluating the uncertainty of frequency response characteristics based on
uncertainties associated with the modal parameters of a structural model was introduced in [2].
There it was shown that the first order statistical method provided an excellent approximation
(compared to Monte Carlo simulation) at off-resonant frequencies, but as expected, diverged
near resonance. Fuzzy set methods, on the other hand, were shown to be useful at or near
resonance for purposes of bounding uncertainties. Numerical demonstrations based on simple
models were used to illustrate the principle of evaluating possibility intervals in the case of fuzzy
sets, as opposed to probability distributions derived from conventional methods of probability
and statistics. Two aspects of the fuzzy set approach were to be investigated relative to its

application to large structural dynamics problems:

1. Minimizing the number of parameters involved in computing possibility
intervals, and

2. The treatment of extrema which may occur in the parameter space
enclosed by all possible combination of the important parameters of the
model.

These topics have been explored using the LaRC Ten Bay Truss as a working example.

Several frequency response functions (FRF) were first computed for the Ten Bay Truss
using SSID. These FRF represent displacement response at the free end of the cantilever truss
structure, due to force also applied at the free end. Figure 2 illustrates the nodal geometry of
the finite element model. Figure 3 shows the first nine analytical modes derived from the
NASTRAN model.



Fixed End

Figure 2. Nodal Geometry of LaRC Ten Bay Truss Structure.
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Figure 3. Analytical modes of the NASA LaRC Ten Bay Truss.
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Modal frequencies are listed in Table 2. Figures 4 through 7 show the amplitude and
phase of several complex FRF over the range of 10 to 100 Hz which includes the first five

modes.

Table 2. Analytical Frequencies of the Ten Bay Truss,

Mode

LaRC NASTRAN Model

-

No. Hz

O 0 N N e W N e

17.889
17.892
63.047
93.569
94.011
170.668
192.093
219.786
225.218

Frequency

Mode
Description

Ist Y-Bending
1st Z-Bending
1st Torsion

2nd ZY-Bending
2nd YZ-Bending
1st Axial

2nd Torsion

3rd Z-Bending
3rd Y-Bending
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Figure 6a. FRF Amplitude, LaRC Ten Bay Truss,
Y-Displacement/Y and Z-Force at Node 2.
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Figure 6b. FRF Phase, LaRC Ten Bay Truss,
Y-Displacement/Y and Z-Force at Node 2.
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Figure 7a. FRF Amplitude, LaRC Ten Bay Truss,
Z-Displacement/Y and Z-Force at Node 2.
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Figure 7b. FRF Phase, LaRC Ten Bay Truss,
Z-Displacement/Y and Z-Force at Node 2.
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3.2 Fuzzy Classification of Modal Parameters

The methodology currently being developed for evaluating the predictive accuracy of
structural dynamic models uses a generic uncertainty model for a class of structures in
conjunction with a specific (deterministic) model of a particular structure. The structure-specific
model is used to scale a normalized covariance matrix of modal mass and stiffness parameters
(the generic uncertainty model) as a means of quantifying the accuracy of predicted modal

characteristics and forced response.

The modal parameters upon which the uncertainty model is based consist of all of the
elements of the modal mass and stiffness matrices. For a model representing m modes, the
modal mass and stiffness matrices are of dimension m x m. Since they are symmetric, there are
N = m? + m of these modal parameters for a given model. A four mode model would

therefore contain 20 modal mass and stiffness parameters.

When applying the vertex method to the evaluation of possibility intervals, computations
must be made for 2N possible combinations of parameters for each FRF at each frequency of
interest. For N = 20, the number of possible combinations is 220 = 1,048,576. Since
possibility intervals are only to be evaluated at frequencies near resonance, however, one would
expect only a few of the 20 parameters to be significant. Intuitively, these will be the modal
mass and stiffness parameters associated with the mode or modes near that resonance. A general
means of distinguishing between the significant and insignificant parameters is sought. Methods

of "fuzzy classification" have been under investigation for this purpose [1,4].

Reference [1] presented an example of fuzzy classification for a simple 2-DOF system
where all six nodal parameters of the two-mode system were considered. The same method has

been applied to the first 4 modes of the Ten Bay Truss, the results of which are given below.

This investigation considered different frequency response functions over a range of

frequencies spanning the first resonance. Different sets of features were also considered. The
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one feature common to all sets is the empirical coefficient of variation of each parameter derived
from the statistical analysis of five structures in the Large Space Structures Category [4]. Other

features varied over four different sets as follows.

Feature Set 1

® Coefficient of Variation
* Normalized FRF Amplitude Sensitivity

Featur 2

® Coefficient of Variation

® Normalized FRF Real Part Sensitivity

® Normalized FRF Imaginary Part Sensitivity

Feature Set

* Coefficient of Variation

® Normalized FRF Amplitude Sensitivity, Y Displacement at Node 2
* Normalized FRF Amplitude Sensitivity, Z-Displacement at Node 2

Feature Set 4

® Coefficient of Variation

Normalized FRF Real Part Sensitivity, Y Displacement at Node 2
Normalized FRF Imaginary Part Sensitivity, Y-Displacement at Node 2
Normalized FRF Real Part Sensitivity, Z Displacement at Node 2
Normalized FRF Imaginary Part Sensitivity, Z-Displacement at Node 2

It is easy to plot the features when there are only two as in the case of Feature Set 1.
Sample plots are shown in Figures 8 and 9 for Set 1. In each figure, the features are plotted
in 2-D feature space for two excitation frequencies, 14 and 18 Hz. Figure 8 corresponds to the
Y-Displacement/Y-Force FRF and Figure 9 corresponds to Z-Displacement/Z-Force. Numerical
values for the 18 Hz case of Figure 8 are listed in Table 3.
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Figure 8. Plots of Model Parameters in Feature Space
for Fuzzy Clustering, Y-Displacement/Y-Force.
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Figure 9. Plots of Model Parameters in Feature Space
for Fuzzy Clustering, Z-Displacement/Z-Force.
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Table 3. Features of Modal Parameters, FRF Amplitude,
Y-Displacement/ Y-Force at 18 Hz.

Parameter Parameter Coefficient Normalized
No. Symbol of Variation Sensitivity
1 my .240 9.311
2 ) myy 179 3.421
3 mj3 122 .027
4 myy .090 .018
5 my, 155 302
6 my3 103 .004
7 Moy .031 .003
8 mj33 .028 .000
9 myy .057 .000
10 myy .180 .000
11 ki1 .335 9.581
12 kiy 185 3.513
13 ki3 264 .090
14 k4 097 .090
15 1 9)) 247 426
16 ky3 181 .015
17 koy 132 .015
18 k33 115 . .000
19 kyy4 056 .001
20 kg4 210 .000
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Attempts were made to group the parameters into specified numbers of classes for various
FRF’s and different feature sets. Figures 8 and 9 illustrate the groupings for three classes.
When the same data were grouped into two classes, Classes 1 and 2 were combined into Class
1 and Class 3 became Class 2. This turned out to be the case for all of the FRF/feature
combinations studied, i.e. Classes 1 and 2 collapsed into a single class when the data were
forced into two classes instead of three. However, the classes become more fuzzy when this

occurred, i.e. minimum values of parameter memberships in the classes tended to decrease.

Figures 10 through 13 summarize this parametric study, showing the minimum
membership of each class plotted as a function of frequency. In all cases, membership is
greatest near resonance (approximately 18 Hz for the first set of bending modes). Membership
is seen to drop off as the excitation frequency gets further away from resonance. Membership
also tends to increase as the number of classes increases. Clearly in the limit as the number of
classes equals the number of data points (parameters) each class will have the maximum

membership of unity.

The most important conclusion to draw from this investigation is that the number of
significant parameters for purposes of evaluating FRF uncertainty tends to diminish to a very
small number in the neighborhood of resonance where the first order statistical method breaks
down. This implies that the fuzzy set approach for bounding uncertainties in these regions

should be computationally efficient.
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4. ANALYSIS AND CONCLUSIONS

4.1 Interpretation of Resul

This report has focused on the investigation of fuzzy set methods for bounding the
uncertainty of structural response near resonance. The results of using a fuzzy classification
method to identify the parameters of a model which contribute significantly to response
uncertainty indicate that when modeling uncertainty is expressed in terms of modal parameters,
only a few parameters associated with the modes near a resonance will contribute to response

uncertainty.

This is an important conclusion in that it should make it possible to establish upper
bounds on response uncertainty near resonance where linearized methods of covariance

propagation break down.

4.2  Relationship to Re h jectivi

Further work is needed to implement the fuzzy set method. The fuzzy classification
method minimizes the number of parameters which must be included in computations involving
the vertex method for bounding response uncertainty. The second part of the problem, as
discussed in Section 3.1, is to determine whether any extrema exist within the parameter space
defined by all possible combinations of upper and lower bounds on parameter intervals, and if

so, what their values are. This part of the investigation continues.

4.3  Work Planned for th venth r

A revised schedule for the remainder of the contract period will be prepared early in the
seventh quarter when the visibility on other EMA projects improves. It is presently anticipated

that a no-cost extension of the present contract period will be requested.
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APPENDIX:

Graphical Output for Analysis-Test Correlation
of the LaRC Ten Bay Truss
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DATA ANALYZED = EIGEN-PARAMETER ANALYSIS

ESTIMATOR USED = BAYESIAN ESTIMATION (MORE DATA THAN PARMS)
DERIVATIVE METHOD = MODAL EXPANSION USED TO CALC DERIVATIVES
# ROOTS EXTRACTED 15

# ROOTS USED FOR RESP/SENS CALCS = 15

# OF DATA BATCHES USED = 1

STEP SIZED USED FOR EST = 100.0X

TRIGINAL pAGE IS
GF POOR QUALITY



okkkik kb ik kkk ik d ok itk ik
— *% TEST DATA INFORMATION **

(DATA BATCH # 1)
ARk Rk kAR Ak

=== FREQ DATA, TEST SET #1 ===

FREQ FILENAME = /usr/people/jon/ssid/tbt/ftest.dat
FREQ FORMAT = (F10.0).

FREQ  TEST TEST FREQ MODEL
0BS # MODE #  Cov(%) MODE #

1 1 2.00 2
- 2 2 2.00 1
3 3 2.00 3
4 4 2.00 4
5 5 2.00 5
6 6 2.00 6
7 7 2.00 7
8 8 2.00 8
9 9 2.00 9

=== EIGENVECTOR DATA, TEST SET # 1 ===

VECTOR FILENAME /usr/people/jon/ssid/tbt/tbt.eig
VECTOR FORMAT = (12,6(1X,1PE12.5))
¥ OF TEST MODES USED= 6

TEST MODE # 1 / MODEL MODE # 2
B s aanaa st e e e S

VECT SENSOR SENS COV(X) | MODEL MODEL MODEL | RESPONSE
i oBS # ID  DIRCT | coup  NODE  DOF | DESCRIPTION
1 2 2 20,00 | 1 2 2 | Y-MOTION @ NODE 2
2 2 3 20,00 | 1 2 3 | 1-MOTION @ NODE 2
- 3 2 2 2.00 | 1 22 2 | Y-MOTION @ NODE 22
4 22 3 20,00 | 1 22 3 | Z-MOTION @ NODE 22

TEST MODE # 2 / MODEL MODE # 1
B e e e e e

— VECT SENSOR SENS COV(X) | MODEL MODEL MODEL | RESPONSE
0o8S # ID  DIRCT | cooP  NODE  DOF | DESCRIPTION
5 2 2 20.00 | 1 2 2 | Y-MOTION @ NODE 2
- 6 2 3 20.00 | 1 2 3 | 1-MOTION @ NODE 2
7 2 2 20.00 | 1 22 2 | Y-MOTION @ NODE 22
8 2 3 20.00 | 1 22 3 | Z-MOTION @ NODE 22



TEST MODE # 4 / MODEL MODE # 4
A s g e e s

VECT SENSOR SENS COV(X) | MODEL MODEL MODEL | RESPONSE
o8s # ID  DIRCT | comP NODE  DOF | DESCRIPTION
9 2 2 20.00 | 1 2 2 | Y-MOTION @ NODE 2
10 2 3 20.00 | 1 2 3 | Z-MOTION 3 NODE 2
1 22 2 20.00 | 1 22 2 | Y-MOTION @ NODE 22
12 22 3 20.00 | 1 22 3 | I-MOTION @ NODE 22
TEST MODE # 5 / MODEL MODE # S
R e asaas e s s e s e e e e S
VECT SENSOR SENS COV(X) | MODEL MODEL MODEL | RESPONSE
o8s # ID  DIRCT | coup  NODE  DOF | DESCRIPTION
13 2 2 2.00 | 1 2 2 | Y-MOTION @ NODE 2
14 2 3 20,00 | 1 2 3 | Z-MOTION @ NODE 2
15 2 2 20.00 | 1 22 2 | Y-MOTION @ NODE 22
16 2 3 20.00 | 1 22 3 | Z-MOTION @ NODE 22
TEST MODE # 8 / MODEL MODE # 8
R A a o s e e e a e S ST
VECT SENSOR SENS COV(X) | MODEL MODEL MODEL | RESPONSE
oBs # ID  DIRCT | cONP  NODE  DOF | DESCRIPTION
17 2 2 2.00 | 1 2 2 | Y-MOTION a NODE 2
18 2 3 2.00 | 1 2 3 | Z-MOTION @ NODE 2
19 2 2 20.00 | 1 22 2 | Y-MOTION @ NODE 22
20 22 3 20,00 | 1 22 3 | 2-MOTION @ NODE 22
TEST MODE # 9 / MODEL MODE # 9
e e e
VECT SENSOR SENS COV(X) | MODEL MODEL MODEL | RESPONSE
o8s # ID  DIRCT | comp  NODE  DOF | DESCRIPTION
21 2 2 20.00 | 1 2 2 | Y-MOTION @ NODE 2
22 2 3 20.00 | 1 2 3 | 2-MOTION @ NODE 2
3 2 2 2000 | 1 22 2 | Y-MOTION @ NODE 22
26 2 3 20.00 | 1 22 3 | 2-MOTION @ NODE 22



= TEST DATA vs INITIAL MODEL RESPONSE-DATA BATCH # 1 =

AR ARk AR Ak kit kkkkk
*kk SYSTEM EIGENVALUES **%
Fkfikirk ke kA k ik k

MODE ORIG MODEL REVISED MODEL TEST FREQ ORI1G PREV CYC CURR CYC

NO. FREQ (Hz) FREQ (Hz) (HD) DIFF(X) DIFF(X) DIFF(X%)
1 1.788570+01 —-—oeeeeeo 1.804800+01 0.90  —mmeem e
2 1.78868D401 -———-—o--—ee 1.804000+01 0.85  —mmeem cmmmee
3 6.285270401 ——-—-m—meee 6.804300+01 7.63 —————e e
4 930754401 ~————eeu 9163400401 -1.57  mmmmem e
5 9.312290401 —--ceeeee 9.260900+01  -0.55  ~—mmmm  cm——ee
6 1.6B636DHR —-—---a———- 1.607650402 -4.90 ——mmmm mmmeee
7 1.870450402 -—--mvoceeee 1.925370+02 IR - J—— ——
8 2.133810402 -—-—---——— 2.00154D+02 -6.61 ————— —m———
9 2.137320402 —-—-———-—-- 2.00195D+02 -6.76 —— ——
10 3.010450402 ------—-—— *Not Usedt
11 3.37506D402 —--———-e-m- *Not Usedk
12 3.39022D0402 --eee=——w-- *Not Usedt
13 4.020430402 ------~--—- #Not Used
14 4.515290402 —-——-——uuee  #Not Used*

4.555800402 -~=-—---——- *Not Usedt

-
wn




= TEST DATA vs REVISED MODEL RESPONSE-DATA BATCH # 1, AFTER EST CYCLE # 9 =

fefrkdoirkirkok tokkdokdedok ke ook ook

*%k SYSTEM EIGENVALUES ¥t
koo ook koo ednkonk

MODE ORIG MODEL REVISED MODEL TEST FREQ ORIG PREV CYC CURR CYC

NO. FREQ (H2) FREQ (Hz) (Hz) DIFF(X) DIFF(X) DIFF(X)
1 1.788570+01 1.784800+01 1.804800+01 0.90 1.1 1.1
2 1.788680+01 1.785210+01 1.804000+01 0.85 1.04 1.04
3 6.285270+01 6.520030+01 6.804300+01 . 7.63 4.18 4.18
4 9.307540+01 9.065310+01 9.163400+01 -1.57 1.07 1.07
5 9.312290+01 9.071200+01 9.260900+01 -0.55 2.05 2.05
6 1.686360+02 1.666780+02 1.607650+02 -4.90 -3.68 -3.68
7 1.870450+02 1.937590+02 1.92537D+02 2.85 -0.63 -0.63
8 2.133810+02 2.042510+02 2.00154D+02 -6.61 ~2.05 -2.05
9 2.137320+02 2.045510+02 2.001950+02 -6.76 -2.18 ~2.18
10 3.010450+02 3.212190+402 *Not Used*
11 3.375060+02 3.34299D+02 *Not Usedk
12 3.390220+02 3.35534D+02 *Not Usedk
13 4.020430+02 4.319250+02 *Not Used*
146 4.51529D0+02 4.48435D+02 *Not Used*

-l
v

4.555800+02 4.522090+02 *Not Usedt




Seicicirk drk e driok soiok ikt fooiink ook ek ook
ikt EIGENVECTORS IN X-COORDINATES *kk

*kk  —NORMALIZED TO UNIT MASS-

Tk

* (Only Test Data Coordinates Shown)*
koo ke ook ok

*&k TEST MODE NO. 1 vs ANALYSIS MODE NO.

2 for TEST SETUP NO. 1 #x%

COMP NODE DOF ORIG MODEL REVISED MODEL  TEST ORIG PREV CURR COORDINATE DESCRIPTION
NO. NO. VECTOR VECTOR VECTOR  DIFF(X) DIFF(X) DIFF(X)
1 2 Y 2.83280+00 2.18660+00 3.02430+00 6.33 27.70 27.70 Y-MOTION @ NODE 2
1 2 1 -4.93990+00 -5.32450+00 -5.29550+00 6.71 -0.55 -0.55 Z-MOTION @ NODE 2
1 22 Y 1.02950+00 7.74340-01 9.64920-01 -6.69 19.75 19.75 Y-MOTION @ NODE 22
1 22 1 -1.71980+00 -1.77020+00 -1.70510+00 -0.86 -3.82 -3.82 Z-MOTION @ NODE 22
k% TEST MODE NO. 2 vs ANALYSIS MODE NO. 1 for TEST SETUP NO. 1 %%
COMP NODE DOF ORIG MODEL REVISED MODEL  TEST ORIG PREV CURR COORDINATE DESCRIPTION
NO. NO. VECTOR VECTOR VECTOR  DIFF(X) DIFF(X) DIFF(X)
1 2 Y 4.94060+00 5.32600+00 5.53420+00 10.73 3.76 3.76 Y-MOTION @ NODE 2
1 2 7 2.83200+00 2.18600+00 1.83230+00 -54.56 -19.30 -19.30 Z-MOTION @ NODE 2
1 22 Y 1.7193+00 1.77000+00 1.8615D+00 7.64 4.92 4.92 Y-MOTION @ NODE 22
1 22 7 1.02930+00 7.73720-01 7.0444D-01 -46.12 -9.83 -9.84 2-MOTION @ NODE 22
ik TEST MODE NO. 4 vs ANALYSIS MODE NO. 4 for TEST SETUP NO. 1 ¥k
COMP NODE DOF ORIG MODEL REVISED MODEL  TEST ORIG PREV CURR COORDINATE DESCRIPTION
NO. NO. VECTOR VECTOR VECTOR  DIFF(X) DIFF(X) DIFF(X)
1 2 Y 3.12660+00 2.79220+00 2.99200+00 ~4.50 6.68 6.68 Y-MOTION @ NODE 2
1 2 I 3.5464D+00 3.31250+00 3.50730+00 -1.12 5.55 5.55 Z-MOTION @ NODE 2
1 22 Y -2.7924D+00 -2.63080+00 -2.01350+00 -38.69 -30.66 -30.66 Y-MOTION a NODE 22
1 22 7 -3.05360+00 -3.03970+00 -3.45830+00 11.70 12.10 12.10 Z-MOTION a NODE 22
¥kk TEST MODE NO. 5 vs ANALYSIS MODE NO. 5 for TEST SETUP NO. 1 #ak
COMP NODE DOF ORIG MODEL REVISED MODEL  TEST ORI1G PREV CURR COORDINATE DESCRIPTION
NO. NO VECTOR VECTOR VECTOR  DIFF(X) DIFF(X) DIFF(X)
1 2 Y 3.56770+00 3.3304D+00 2.76120+00 -29.21 -20.62 -20.62 Y-MOTION @ NODE 2
1 2 7 -3.11160+00 -2.78080+00 -2.8070D+00 -10.85 0.93 0.93 Z-MOTION @ NODE 2
1 22 Y -3.03280+00 -3.02500+00 -2.89930+00 -4.61 -4.34 -4.34 Y-MOTION a NODE 22
1 22 1 2.81090+00 2.63990+00 2.19110+00 -28.29 -20.48 -20.48 I-MOTION @ NODE 22
ik TEST MODE NO. 8 vs ANALYSIS MODE NO. 8 for TEST SETUP NO. 1 #%%
COMP NODE DOF ORIG MODEL REVISED MODEL  TEST OR1G PREV CURR COORDINATE DESCRIPTION
NO. NO. VECTOR VECTOR VECTOR  DIFF(X) DIFF(X) DIFF(X)
1 2 Y -1.22210+00 -1.51560+00 -5.33830+00 77.11 71.61 71.61 Y-MOTION @8 NODE 2
1 2 7 -3.82210400 -3.88310+00 -3.71980+00 -2.75 -4.39 -4.39 2-MOTION @ NODE 2
1 22 Y 1.37260-01 4.68430-01 2.11460+00 93.51 77.85 77.85 Y-MOTION @ NODE 22



1 22 7 1.8974D-01 8.85400-01 1.72810+00 89.02 48.77 4B.76 1-MOTION @ NODE 22

wtk TEST MODE NO. 9 vs ANALYSIS MODE NO. 9 for TEST SETUP NO. 1 *a%

COMP NODE DOF ORIG MODEL REVISED MODEL  TEST ORIG PREV CURR COORDINATE DESCRIPTION
NO. NO. VECTOR VECTOR VECTOR  DIFF(X) DIFF(X) DIFF(X)

2 Y 3.93910+00 3.98680+00 5.1438D+00 23.42 22.49 22.49 Y-MOTION @ NODE 2
2 T -1.19480+00 -1.4835D+00 -2.35180+00 49.20 36.93 36.92 2-MOTION @ NODE 2
22 Y -1.82770-01 -8.49890-01 -9.76910-01 81.29 13.00 13.00 Y-MOTION @ NODE 22
22 1 1.49970-01 4.99750-01 6.38080-01 76.50 21.68 21.68 Z-MOTION @ NODE 22

-l ed b b

-



CYCLEN ANAL FREQ

1.78868E+01
1.77049e+01
1.78324E+01
1.78503e+01
1.78502e+01
1.78519e+01
1.78519e+01
1.78521E+01
1.78521E+01
1.78521e+01

OGNOW&U‘N-‘!

ANAL FREQ
1.78857e+01
1.77007€+01
1.78284E+01
1.78462E+01
1.78461E+01
1.78478E+01
1.78478€+01
1.78480€+01
1.78480E+01
1.78480e+01

Oﬂﬂombuhldlg

-5.0000€+00

Sk Ak Rk Rk kA kR X AR R Ak ok ik

wkk TEST FREQ # 1 vs. ANAL FREQ # 2

sk % Diff Between Anal & Test kk

¥k (Test Freq = 1.80400E+01 Hz) k%

D S TSI ltTt it e s aaasaertin stz
0.0000E+00

PCT DIFF o ivveereoseonsecaacnssassnasassnassesasannsaasssarsostosssnsosancsasstossnocasnons

8.48957E-01
1.85782E+00
1.15080€+00
1.05133E+00
1.05205E+00
1.04278€+00
1.0426BE+00
1.04149€+00
1.04147E+00
1.04132€+00

~5.0000€+00

Sk ok Rtk dokioioek ek ki dookdok ook dkedookok

ik TEST FREQ # 2 vs. ANAL FREQ # 1 *%%

Jkk % Diff Between Anal & Test *ik

*kk  (Test Freq = 1.80480E+01 Hz)  *kk

Tk kAR d ok k ki ki kaokokokk ko
0.0000E+00

PCT DIFF  iiiiuiiiececnneaneenaocosssoosnannoanuccsssaanesesnssannasascesscccsssvsaunsonnas

8.99181e-01
.92458€+00
.21673E+00
.11787E+00
.11854E+00
.10935E+00
.10925e+00
.10807e+00
.10805€+00
.10790€E+00

- e el P e = = = =

.................................................................................



CYCLEN
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2
g
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ANAL FREQ
6.28527€+01
6.43686E+01
6.51276E+01
6.52244E+01
6.52007E+01
6.52044E+01
6.52004E+01
6.52008E+01
6.52003E+01
6.52003e+01

ANAL FREQ
9.30754E+01
8.99876E+01
9.07305e+01
9.06881E+01
9.06629E+01
9.06581E+01
9.06543E+01
9.06537e+01
9.06532e+01
9.06531E+01

-1.0000e+01

S 111312t as st s tesststastanstt

*kk TEST FREQ # 3 vs. ANAL FREQ # 3 *%%

*kk % Diff Between Anal & Test ik

*kk  (Test Freq = 6.80430E+01 Hz)  #%%

ThAk AR IR AR AERRRIRR AR ATk A kA Ak ki
0.0000E+00

POT DIFF i iiiiieeemeinetenesacsoscanesauosnsnanssstesnsnsorssssasncncsussessnseaarssns

7.62796E+00
5.40011E+00
4. 28466E+Q0
4.14264E+00
4.17727E+00
4.17181E+00
4.17763E+00
4.17707E+00
4.17785E+00
4.17778E+00

-5.0000€E+00

*k% TEST FREQ # 4 vs. ANAL FREQ # & *ix
*kk X Diff Between Anal & Test *kk
**k  (Test Freq = 9.16340E+01 Hz) %k

1.0000€+01

o I 1

-1.57304E+00 .
1.79673e+00 .
9.85992e-01
1.03222E+00

1.05972€+00

1.06504E+00
1.06912e+00

1.06982e+00 .

1.07037e+00 .

1.07046E+00



CYCLE#
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3
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ANAL FREQ
9.31229e+01
9.00470£+0N
9.07888e+01
9.07470e+01
9.07217e+01
9.07169E+01
9.07132e+01
9.07126E+01
9.07121e+01
9.071206+01

ANAL FREQ
1.68636E+02
1.647586+02
1.66553E+02
1.66655E+02
1.66664E+02
1.66675e+02
1.66676E+02
1.66677E+02
1.66677E+02
1.66678E+02

-5.0000€E+00

JRRKARAIATR R AE KRR KRR IIR KRR R dkkkk

*kk TEST FREQ # 5 vs. ANAL FREQ # 5 *x%

bt X Diff Between Anal & Test ok

*%k  (Test Freq = 9.26090E+01 Hz)  #*%

FRRAAAAIRIE AKX RIRRRKIIAKIARKARERRAARAARK
0.0000£+00

o0 S R

-5.54930E-01
2.76649€400
1.96551E400
2.01056€+00
2.03783E+00 .
2.043056400 .
2.04710€+00
2.04778E+00
2048326400
2.04841E+00

TRk kAR ARk AR
TRk khkikk
KRk AR AR Ak Ak kk
bttt ety sy

.................................................................................

-5 .0000E+00

Tekekdeddokdokcokiiedk kokkkk koo koo ok ok
*%k TEST FREQ # & vs. ANAL FREQ # 6 **x
ik X Diff Between Anal & Test *kk
*x%x  (Test Freq = 1.60765E+02 Hz)  ¥kk

PCT DIFF ittt iiiiteruonesusnarnnnsaaneasnreosassacnssanssusosssonsoanosnanacanasasncasassons
«4 89591E+00 . dkrdkrikdokidoricdoioickodokickicickcodokick dok ok k ok ok kk ok

-2.48387e+00
~3.60052€+00
-3.66372e+00
~3.66933£+00
-3.67601€+00
-3.67666E+00
-3.67754E+00
-3.67763E+00
=3.67774E+00

.................................................................................



CYCLES
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ANAL FREQ
1.87045€+02
1.91702E402
1.93713e+02
1.93700€+02
1.93756€+02
1.93753e+02
1.93759e+02
1.93759e+02
1.93759€+02
1.93759E+02

ANAL FREQ
2.13381€+02
2.02209€+02
2.04341€+02
2.04226€+02
2.04263€+02
2.04249€+02
2.04253E+02
2.042516+02
2.04251E+02
2.04251E+02

-5.0000€+00

SRR AR IR R AR KRR RRAR ARk RA KRR I Ak Ak dkkikk

*k% TEST FREQ # 7 vs. ANAL FREQ # 7 **x

*kk X Diff Between Anal & Test *kk

*k%  (Test Freq = 1.92537E+02 Hz)  **%

S T I it e trtast st e ot e sl ity sy
0.0000E+00

PCT DIFF i iiienneiiareeseaneansonseeassanesnsescaassesasssasancesseensssansnasanonononsanas

2.85227E+00

4. 33NTE-N
~6.10605E-01
-6.03927€-01
-6.33367e-01
-6.31432E-01
-6.34722E-01
-6.34451E-01
-6.348T3e-01
-6.34839E-01

KRRRKARKAAXRRT R AR A AR KRR K

*hkR
dhkkkk

.................................................................................

-1.0000E+01

*kk TEST FREQ # 8 vs. ANAL FREQ # 8 #ik
*kk X Diff Between Anal & Test *kk
*kk  (Test Freq = 2.00154E+02 Hz) ¥k

PCT DIFF  iiiiiieinnieccncnieocnossessneensnnnosacssnesonssosnnsocssosassessansssasasennenns

-6.60842€+00
-1.02692£+00
-2.09168E+00
=2.03449€+00
-2.05274E+00
-2.04575£+00
-2.04774E+00
-2.04684E+00
-2.04709E+00
-2.04657E+00



CYCLEX ANAL FREQ

\OQNG\II&UN-Dl

2.13732e+02
2.02515e+02
2.04644E+02
2.04527€+02
2.04563E+02
2.04549e+02
2.04553E+02
2.04551E+02
2.04551E+02
2.04551EH

-1.0000e+01

SRR AR A AR AR AR KRR AKX RIIAR AR

*kk TEST FREQ # 9 vs. ANAL FREQ # O #*%

Tk %X Diff Between Anal & Test Tk

*kt  (Test Freq = 2.00195E+02 Hz)  *%%

TRAXKRKEIIKXXARAK AL RAARR AR A AA AR AAA AR AR K
0.0000&+00

o S €

-6.76166E+00
-1.15880E+00
-2.22255E+Q0
-2.16397E+00
-2.18195E+00
-2.17476E+00
-2.17672E+00
-2.17578E+00
-2.17603E+00
-2.17591E+00



CYCLEN

WO ~NOWVEEUN-=

CYCLEN

'OON@V'&UN-"

|AVG X Difference|

B T S  anianaasst st
+44 TEST VECT # 1 vs. ANAL VECT # 2 +++
44+ X Diff Between Anal & Test 44
L s s X s s s

5. 00000E+01[0.0

MAX % Difference

AVG DIFF(E) . niiiiiiiniiiietiaeiaeeanoeannassasnnseseonssnnaososssessesassoanaasssansnanss

2.95723E+00 |**

5.58395E400 |#hkt
5.39692E400 |*aan
5.28971E+00 |#k
5.30367E+00 |k
5.29739E+00 | ik
5.29946E400 | ¥k
5.29868E+00 | ¥k
5.29895E+400 |*rax
5.29885E400 |#ikk

.................................................................................

|AVG % Difference|

5.00000E+01]0.0

D e a e a s ssaniassnsna s
+++ TEST VECT # 2 vs. ANAL VECT # 1 +++
+H+ X Diff Between Anal & Test +++
FHEH R b

5.00000E+01{0.0

MAX X Difference

5. 00000E+01

AVG DIFF(R) .oenieiiiiiieeeiannnenssasasanuesnssnssasesesnsnsssassonnasasasononcssssnsonane

9.30762E+00 |¥kkik
2.9907SE+00 ¥k
3.170856400 |#ick
3.27315E400 |dkk
3.25985E400 |k
3.26583E+00 |hkk
3.26385E400 |#hk
3.26460E400 |+k
3.26434E400 |hxk
3.26444E400 | ik

5.00000E+01]0.0

CYCLE# MAX DIFF(X)

O O NV N2

CYCLE¥

VWO ~NOWM~WN 2

6.
. 63496E+01
.60422E+01
.57986€+01
.58310€+01
.58158€+01
. 58206E+01
.58187E+01
.58193e+01
.58190E+01

[ N T QN N S S e

71461€+00

MAX DIFF(X)

1.
5.

80649€E+0
88311E+00

6.17783e+00
6.41093e+00
6.37996E+00
6.39446E+00
6.38994E+00
6.39176E+00
6.39116E+00
6.39140€+00



CYCLES

*OONOU!&NN-‘I

9
VENOVEWN 2 I i;

|AVG X Difference]

B  aa  a a2
+4++ TEST VECT # 4 vs. ANAL VECT # 4 +++
+44 X Diff Between Anal & Test ++4
e s a s T T S S W

5.00000E+01]0.0

MAX X Difference

AVG DIFF () ..ot iiiiiieitiiteireeroasoanosnoanssescseosseannsonsennecnsionssanaanssanssnans

9.67S40E+00 |hkkkak |
1.10195E401 | *ikirikaan,
1.00397E+01 |dkkikhk
1.02358E+01 |ikkickakk
1.01689E401 |wikink |
1.02012E401 |bickk |
1.01931E+01 [ dkkakk |
1.01974E+01 |sokkchkk
1.01963E+01 |kiakak
1.01969E401 | ickaienk

| TRk A kKR IRRRRIRE
| Rrdakk Ak kR kA kKX
[k kook

| edskek ek koot

[ Rekdicdddekkdek ko

| Fededkickk dokkookokok

|k kikk Rk dkx

| Fohokdokkok Ak k

[ Foekikiokdnkk ok k

| Stk kA Ak &

|AVG X Difference|

5.00000E+01]0.0

R aRaas s S e
+++ TEST VECT # 5 vs. ANAL VECT # 5 +++

4 X Diff Between Anal & Test +++
D A s s e m o b o e e anny

5.00000E+010.0

MAX X Difference

AVG DIFF () Lottt iieiitietieeiieetenoieasenseatseersscsossansenssosassessossssneennsnnnons

1.60770E+01 |iickiciokick ik
9.75636E400 |dhkttaak
1.027166401 |drktkiion
1.003226+401 |wtiokakk
1.012256+01 [dikkaks
1.00827E+01 |#ikkans
1.00934E401 |bkioikks
1.00882E+01 |#irktiwks
1.00895E+01 |dibhiack
1.00888E+01 |dkkaks

5.00000E+01]0.0

CYCLE# MAX DIFF(X)

OO ~NONW SN -

CYCLEX

VBNV N -

2.

1

JEE N N QI QI QT SN S

22096E+01

.94391E+01
.76035E+01
.T6959E+01
. 75880£+01
761118401
.75989€+01
. T6019€+01
. 76003E+01
.76007E+01

MAX DIFF(X)

P N i i A Y ¥

. 781876+
L TT146E+01
.00771e+0
.95319E+01
.97115E+01
.96227E+01
.S6LLLE+O1
.96327E+01
.96355E+01
. 963406401



CYCLE#

OO NOW SN 2

Q
V@ ~NOWEIUWN S I E;

AVG DIFF(X)
3.62200E+01
3.06611E+01
3.06129e+0
3.03963e+01
3.03632e+N
3.03321E+01
3.03275e+01
3.03233e+N
3.03227e+01
3.03221e+01

AVG DIFF(X)
1.77106E+1
1.16377E+01
1.14773E+01
1.11969E+1
1.11808E+(1
1.11415e+401
1.113946E+01
1.11342E+01
1.11339e+01
1.11332e+01

P s nsostnnsa s e R Sl S S e et L
+++ TEST VECT # 8 vs. ANAL VECT # B +++

++4 X Diff Between Anal & Test ++4
P e S e e S e e SRSl
|AVG X Difference] MAX % Difference

0.0 1.00000E+02}0.0 1.00000E+02
I I | I | I I | |
| ekt ik . . | Ttk kA AR R Rk Rk Ak |
[ Srieciokokdockok . . |tk kA kAR Rk kAR kA |
[akkikaokaikk . . [ Freb A AR AR RXRRARXTAKAN |
| ik kkx . . | ki kA AR KRR RARh AR |
| ik tck . . e kAR A AR KRR KR RARR ]
| ok ik . . koo kAR AR KR RARRAAR | [
| ik ok & . . |tk kA A AR R RRARRAARR |
| koo kcdxck . . [ kA KA A AR KRR XA KA RAKAR | |
| ek A kK . . | Frktk ok kR kR ARk KRR RARR | |
| ik A kok . . | *ettctakk ki Rk Rk deok |
I | | I | I | I I
0.0 1.00000E+02|0.0 1.00000£+02

L e S e e e e S e e St a D et S g

+++ TEST VECT # 9 vs. ANAL VECT # G +++

+H+ X Diff Between Anal & Test +++

L e e e e e e e e e s e e e e e e A S g sl d

|AVG X Difference| MAX % Difference

0.0 S.00000E+01}0.0 S . 00000E+01
! I I | | | ! I I
| ook ok . | sk sk deokiokekok |
| Fedccdciedkck . [ Hkteiokd ik ki ik ki k| |
| Srcdecscicdk . . | Hetreikddok ok ok k| |
| eedeekdck | Ik ok Ak |
| Hedkicdickdek | | fektrrktrdkdk koo ok & |
| Seoeteckieaciek | . | Witk tckk kar ko k |
| ferdeddck ik | Sk |
| stk | Ak koo Ak |
| Sekctecirckk | Sk ek Ak |
| ek | Aok Aok |

.................................................................................

0.0 5.00000€+01(0.0 5.00000E+01

CYCLE¥

O 00 NN NN

CYCLE#

VW ~NOWVES W=

MAX DIFF(X)
7.71070€+01
7.29101e+01
7.25378E+01
7.18303e+01
T.17324E+01
7.16385€+01
7.16247€+01
7.16123e+01
7.161056+01
7.16088e+01

MAX DIFF(X)
2.34204E+01
2.28733e+01
2.26017e+01
2.24751E+01
2.25057e+01
2.24894E+01
2.24943E+01
2.24922E+01
2.24928E+01
2.24926E+01



CYCLEN 0BJ FUNCT

\Oﬂﬂ@\hbumal

1.63263e+02
8.90488E+01
8.54555E+01
8.53686E+01
8.53584E+01
8.53570E+01
8.53569€+01
8.53568E+01
8.53568e+01
8.53568E+01

Ak ke kk kAR kR dkkkk ik kA kk
*kk  OBJECTIVE FUNCTION #%%
ik MINIMIZATION *k

*kk  (PERCENT CHANGE)  *¥%
Fhkdkkhrk ki kk kXX Rk AR Ak ke

0.0000€+00 5.0000€+01 1.0000€E+02

PCT CHANGE ... .. ..iitiiiiieuiieannnassonesenoosnsasoncnsssssssssssnsossessoanssanssasassans
m———— KRR AR AR AR A ARk A AR A AR AIA A KA XA IRAR KX IR RARIARARARIAREA IR KRR T RA I ARA AR AR

5.45430E+07  driokikdkirirkk ik kkk ddokdk ok kk ik kkokkkdkk kkk ik

5.23421E+01  drdokkkidnkidokkdrkkiiokiikkkkkiink ik ik kk kkkkkkk*

5.22889e+01 odrkeikeirkkdok ik dok ko ki itk ok ok kk k kkk ik %

5.22826E+01 irdriokiikidkkidkdk ik kikidkiook ik kkikkkikikiki

5.22818E+01 dkikkinkirikkirik ik k ik k ik kkkkk ik

5.22817E+01  ikkinkikikkk ik kiokkdkkihkkkkiik bk ko kkkk

5.22817E+01 krkiciiokiriokirkiok ik ik ki kikkirkkiikkkkrk

5.22B17E+01  dkkkirkkkikkkkkkidihkikihkikikkikkkikkkikikk

5.22817E+01  Inkkkdrdinkdnioioirikidorkdriciicdoioiokok ok ok ko ok ke koo

0.0000€+00 5.0000E+01 1.0000E+02



Stk okl ook ik ke ke k k ik kkk ik ik ok

¥k REVISED PARAMETER INFORMATION *%
Tl dkk i Ak AR Ak kR Rk Rk ok ke ke

%%k TEN BAY TRUSS ik

PARAMETER NAME ORIG EST REV EST ORIG STD DEV  REV STD DEV
BAY 182 DIAG STIFF 1.000000+00 1.113850+00 2.000000-01  1.946910-01
BAY 182 NON-DIAG STF 1.000000+00. 9.129680-01 2.000000-01 1.811260-01
BAY 384 DIAG STIFF 1.000000+00  1.093340+00 2.000000-01  1.716920-01
BAY 384 NON-DIAG STF 1.000000+00  1.16886D+00 2.000000-01  1.123490-01
BAY 586 DIAG STIFF 1.000000+00  1.114120+00  2.000000-01  1.713050-01
BAY 586 NON-DIAG STF 1.000000+00  1.029330+00 2.000000-01 1.261100-0%
BAY 7&B DIAG STIFF 1.000000+00 1.269280+00 2.000000-01  1.729250-01
BAY 788 NON-DIAG STF 1.000000+00 5.750980-01 2.00000D-01  1.053530-01
BAY 9810 DIAG STIFF 1.000000+00 5.005910-01 2.000000-01  6.31724D-02
BAY 9810 NON-DIAG SF 1.000000+00  1.229320+00 2.000000-01  4.980450-02
BAY 182 X-ROT INERT 0.000000+00 -2.45721D-02 1.40000D-02 1.172790-02
BAY 3&4 X-ROT INERT 0.00000D+00 -2.504670-02 1.400000-02  1.256430-02
BAY 586 X-ROT INERT 0.000000+00 -1.836850-02 1.400000-02  1.325020-02
BAY 788 X-ROT INERT 0.00000p+00 -6.219650-03  1.400000-02  1.27058p-02
BAY 9810 X-ROT INERT 0.000000+00  4.461800-05 1.40000D0-02  1.34704D-02

Jokidckkikk ik kikkickkkkkk ik ok ikkkkk

*kk PARAMETER CORRELATION SUMMARY ¥k

*x% (CORRELATION THRESHOLD = 0.9Q) **

Sordokrk ek ook kot doook ok dokkk ko k ok ko

COMPONENT / PARAMETER | CORRELATED COMPONENT CORRELATED PARAMETERS & (CORRELATION COEFFICIENT)

*kikk PARAMETERS ARE ALL UNCORRELATED #ikik
*kkkk Y. R.T. CORRELATION THRESHOLD ik




drickdioiiokkh ko ik koo ook k ok k ke k kR kkkkkkkkkk ik

*% STATISTICAL SIGNIFICANCE OF PARAMETER ESTIMATES %%
TleAAr Ak kA AR A A AR AR AR R X AA AR AR Ak Ak kAR AR AR KRRk

*PARAMETER® 4
BAY 182 DIAG STIFF |
BAY 182 NON-DIAG STF |
BAY 384 DIAG STIFF |
BAY 384 NON-DIAG STF |
BAY 586 DIAG STIFF |
BAY 586 NON-DIAG STF |
BAY 788 DIAG STIFF |
BAY 788 NON-DIAG STF |
BAY 9810 DIAG STIFF |
BAY 9810 NON-DIAG SF |
BAY 182 X-ROT INERT |
BAY 384 X-ROT INERT |
BAY 586 X-ROT INERT |
BAY 788 X-ROT INERT |
BAY 9610 X-ROT INERT |

L

*x% TEN BAY TRUSS -

2 0 +2 +4

. X o |

X -0 X [

X 0 |

X o0 X [

0 |

X 0 X |

X o [

X 0 |
X=ema0--—==X I
X--=-0----X I

X o- X |
X -0- X |
x 0- X |

X 0 X [

X X |

A

@ O

n

ORIGINAL PAGE |g
OF POCR QUALITY



CYCLE#

ouﬂouaun..l

3
&

OONO\U&WN-II

PARM VALUE
1.00000E+00
1.14962E+00
1.11710€+00
1.11503e+00
1.11451E+00
1.11402+00
1.11394€+00
1.11388e+00
1.11386E+00
1.11385e+00

PARN VALUE
1.00000E+00
1.07218e+00
9.53659e-M
9.29262e-01
9.17894E-01
9.15039e-01
9.13587e-01
9.13209e-01
9.13018e-01
9.12968E-01

*kk BAY 182 DIAG STIFF
(X CHANGE FROM ORIG PARAMETER VALUE)

*kk

-5.0000E+01 0.0000€+00 S .0000E+01
I I | | ! I I !
POT CHANGE .. ... .. .cituituiannotonaneacaoacacacansaseesosssoscnasncasoscnasennosancessssossannan
——— * .
1.49616E+01 . Tk ki kk
1.17103e+01 . dokkkkkirkokk
1.15034E+01 . Tekdrkdcikikk
1.14512E+(N . Tekdekdiekdokk |
1.14024E+01 . Fekkkkickkkk
1.13939E+01 , « . hdokhikkk |
1.13875e+01 hkkkAdRkk |
1.13863E+01 . ik |
1.13855E+01 . whckkkdk ik
I | | | I | I
-5 .0000E+01 0.0000E+00 5.0000E+01
*kk BAY 182 NON-DIAG STF dx%
(X CHANGE FROM ORIG PARAMETER VALUE)
-1.0000E+01 0.0000e+00 1.0000E+01
| I | I | | | |
PCT CHANGE .. ....iiuiinecnurenoensoncaosnacouranceaceatosssuoseansosssasenctancoannscoaasnnas
——- . . . . * . . .
7.21755E+00 . . . Tdobk ko kAo Aok ook |
~4_63411E+00 . dedokicdokkickokkoir koo ok
-7.07382E+00 . . ook ko ko k ke ok
~8.21056E+00 . ook koo kA ok koo ook k
-8.49609€+00 . Jekdricirdrodrik koo koo koo
-8.64130E+00 dokiciiokcoiicink ook ik ook ki ok ok
-8.67906E+00 dedcciricdokkoiniok koot ok & ek ko
-8.69821E+00 Ttk irdokdokioicreokdoooionkaniok koo ke k ko .
~8.70325E+00 ok ook oo kAo Ak ko .
| I | | I I I I
-1.0000E+01 } 0.0000E+00 1.0000E+01
ORl e, =000 ig
OF Foasa Oy



- *xk BAY 384 DIAG STIFF  %ik
(X CHANGE FROM ORIG PARAMETER VALUE)

-5.0000E+01 0.000DE+00
. I | | | ] | |
CYCLEN PARN VALUE PCT CHANGE ... ... .....ititcvesooancsanoacanssannsessosasssosssnosanncnancsnnsnnns
— 1.00000E+00 ——- . . . . * .
1 1.11856E+00  1.18562E+01 . . . . ik
2 1.101926+00  1.019206+01 . . . . ook k|
3 1.09513E+00  9.51326E+00 . . . ; TAIRRIAER
4 1.09424E+00  9.42429E+00 . . . . dedkkhkkk
5 1.09355E+00  9.35459E+00 . . . ; Fdkkdikk
6 1.09345E+00  9.34494E+00 . . . ; Fikk itk
7 1.09336E+00  9.33597E+00 . . . . ik
8 1.093356+00  9.33468E+00 . . . . ki
9 1.09334E+00  9.33350E+00 . . . . Tk ikk
| | I | ! | |
-5.0000E+01 0.0000E+00
*kk BAY 384 NON-DIAG STF %k
i (X CHANGE FROM ORIG PARAMETER VALUE)
-5.0000E+01 0.0000E+00
I I | ] | I |
CYCLEF  PARM VALUE  PCT CHANGE  ......euuencecuenecenanenencnencesnsnraseraserasnsasesnseenesennsnnns
— - 1.00000E+00 e . . . . *
1 1.06457E+00  6.49687E+00 . . . . Kikkkk
2 1.15691E400  1.569126+01 . . . . etk Ak kK
3 1.16272E400  1.62725E+01 . . . . ok k
- 4 1.167T17E+00  1.67174E+01 . . . . drknkk ook
5 1.16811E+00  1.68108€+01 . . . . Tk ok
'3 1.16864E400  1.68642E+01 . . . . Jokickkokokk
7 1.16877e+00  1.68770E+01 . . 3 . ik ki ko
8 1.168B4E+00  1.68840E+01 . . . . Tokokiicrik ik
9 1.16886E+00  1.68857E+01 . . . . Tk kdiok ik ik
- | | | | | | |
-5.0000E+01 0.0000E+00

............



CYCLEN

oaﬂo«uuuwal

E

euﬂoubu~a|

PARM VALUE
1.00000€+00
1.09028€+00
1.08616e+00
1.10784E+00
1.11056€+00
1.11325e+00
1.11367e4+00
1.11401E+00
1.11407€+00
1.11412€+00

PARM VALUE
1.00000E+00
1.01390€+00
1.02875€+00
1.03149E+00
1.02907€+00
1.02962E+00
1.02929€+00
1.02936€+00
1.02932E+00
1.02933E+00

-5.0000€+01

*kk BAY 586 DIAG STIFF  #&%
(X CHANGE FROM ORIG PARAMETER VALUE)
0.0000E+00

PCT CHANGE ... ecuvvcveccnnessosnuausnusssonsasanssaancasesnaasnassnesussosaoescnccstrocansns

9.02804€£+00
8.61563E+00

1

- ol el =3 b b

1

07836+
.10562e+01
.13252e+01
-13666E+01
L 1404E+01
14071401
L14117e+01

.39000£+00

2.87464E+00
3.14904£+00
2.90678E+00
2.96202E+00 .
2.92922E+00 .
2.93645E+00
2.93217e+00 .
2.93310E+00 .

.................................................................................

itk BAY 586 NON-DIAG STF %k
(X CHANGE FROM ORIG PARAMETER VALUE)
0.0000€+00



CYCLER

OO NOWMEWN

3
B

OOQOM&UNGI

PARM VALUE
1.00000€+00
1.36485€+00
1.253526+00
1.27949€+00
1.26725€+00
1.27059€+00
1.26900€+00
1.26943€+00
1.269236+00
1.26928€+00

PARN VALUE
41.00000€+00
5.30287e-01
5.81927e-01
5.73398e-01
5.76132e-01
5.74868€-01
5.75238e-01
5.75072e-1
5.75120e-01
5.75098e-01

*kk BAY 788 DIAG STIFF %%
(X CHANGE FROM ORIG PARAMETER VALUE)

-5.0000€+01 0.0000€+00 5.0000E+01
I | | I | I I I |
PCT CHANGE ... ...u.veeeocuncenoceanoasaaosoanananossnesasssonsantanresnsscsssanctsssnsssansnss
———— * . . .
3.64851E+1 TRERERRRERRRRAR AR IR TRAAIR A
2.53518e+01 Tk kkEhkkdkkhkkk kit
2.79492E+(01 . Faiasrasretaesass eyl yss
2.6T24L6E+0 . Shkkkk R kdk Rtk iikbhdk ik
2.70593e+01 ThRERARKERA I RhAkiIkkik
2.69001E+01 Tk kikdok i ki kkik ik
2.69434E+01 . Fkkdeiidrork ook ik kirk
2.69227e+01 ik kik gk ik ki ik
2.69283e+N Tk kkk A kI kk ik kk ki k
| ] | | I | | | |
-5.0000E+01 0.0000E+00 5.0000E+01
*kk BAY 788 NON-DIAG STF *ik
(X CHANGE FROM ORIG PARAMETER VALUE)
~5.0000€+01 0.0000E+00 5.0000€+01
| | | I I | | I |
PCT CHANGE .......ccccecncneccacncerasoacssosanocanosoncsososansonssancsnasassscsansanssnnons
———— . . . . *
4 69713E+01 . dokkkiinkidoinkikokik ok ok Aok Ak ok
-4 18073+ Triokirickkeadokinicionconickok ok ik ok dok o .
=4 . 266028401 Trirdoicicoroolokrciook dokk ok ook ko .
-4 . 23868+ Ak dcickdriokadok dek ook doiicokodoiokook ki ook .
=4.25132e¢1 Firdokiciinkicokok ok koo dokkokckok ook .
4. 247626+ Ttk ook ook dekok koo .
~4& . 24928E+01 Tk ook ook ek ook Xk .
~4 . 24880E+01 Tdrkdciiokdodcdocohdookdokoiooiciookdocokooinkodoek
~4 . 26902E+(1 Sedrokrckrreok ook ko Aok ko ok ok ok
I I I | | | | I |
-5.0000e+01 0.0000£+00 5.0000g+01



CYCLEN

OGNOUbUNJI

3
R

'oooﬂo«v-»uru..l

PARM VALUE
1.00000€E+00
4.94532E-01
5.15625e-0M
5.01718e-01
5.025886-01
5.007526-01
5.00851€-01
5.00610e-01
5.00622E-0
5.00591€E-0

PARN VALUE
4.00000E+00
1.23404E+00
1.22177e+00
1.22978e+00
1.22844E+00
1.22938e+00
1.22920E+00
1.22933E+00
1.22930E+00
1.22932E+00

-1.0000€+02

PCT CHANGE .............

=5.05468E+01
~4.84375E+01
-4 .98282E+01
=4.97412e+01
=4 .99248E+01
=4 . 994L9E+0
-4 .99390E+01
~4.9937BE+01
-4.99409+01

=5.0000e+01

PCT CHANGE .............

2.34041E+0N
2. 29773+
2.29776E+01
2.28435e+
2.29378E+0
2.29204E+0N
2.29327E+0N
2.29305E+01
2.29321E+0

.............

*xk BAY 9210 DIAG STIFF %4k
(X CHANGE FROM ORIG PARAMETER VALUE)
0.0000E+00 1.0000€+02

....................................................................

*kk BAY 9810 NON-DIAG SF *k*
(X CHANGE FROM ORIG PARAMETER VALUE)
0.0000E+00 5.0000e+01

....................................................................

....................................................................



CYCLEN

onﬂouauuual

3
&

ouﬂau»um-l

PARM VALUE
0.00000E+00
-2.16034€-02
-2.43801e-02
-2.45050€-02
-2.45753E-02
-2.45667E-02
-2.45729€-02
-2.457156-02
-2.45723E-02
-2.45721E-02

PARM VALUE
0.00000E+00
-1.96531E-02
-2.46468E-02
-2.48122E-02
-2.50375e-02
-2.50205e-02
-2.50462E-02
~2.50437E-02
-2.50471E-02
-2.50467E-02

-5.0000E-02

-2.4380ME-02
-2.45050E-02
-2.457536-02
-2.45667E-02
-2.45729€-02
-2.457156-02
-2.457236-02
~2.45T21E-02

#kk BAY 182 X-ROT INERT ##%
( CHANGE FROM ORIG PARAMETER VALUE )
0.0000E+00

Feicirioioieiek ke kokkokok ke kdok
Ftiok ik Ak ki k
KRAkRARRARkThkkkkkikk

-1.96531E-02
~2.4646BE-02
~2.48122E-02 .
-2.50375e-02 .
-2.50205e-02 .
-2.50462-02 .
-2.50437E-02 .
-2.50471E-02 .
~2.50467E-02

fkk BAY 384 X-ROT INERT *k%
( CHANGE FROM ORIG PARAMETER VALUE )
0.0000E+00

.................................................................................



- CYCLES
1
2
3
4
) 5
; 7
8
9
CYCLEX
1
2
3
- 4
5
6
_ 7
8
9

PARM VALUE
0.00000€+00
-1.26571€-02
-1.78368¢-02
-1.81693e-02
-1.83337e-02
-1.83466E-02
-1.83646E-02
-1.83660€-02
-1.83683e-02
~1.83685€-02

PARN VALUE
0.00000E+00
-4 .09526E-03
-6.05460E-03
-6.09498E-03
-6.18347e-03
-6.20431E-03
-6.21493E-03
-6.21788¢e-03
-6.21925e-03
-6.21965e-03

-5.0000E-02 0.0000€+00
I | | | | I |
PARM CHANGE . ... ..iiitiiniiinennuneecnonereonesnsnsnresnsesanssecasasannoennesnnes
[P—— . 3
-1.265TME-02 Tk kA RAAR
-1.78368e-02 Sikkk kR kit
-1.81693E-02 hkiickikkokiiokkkk
-1.83337e-02 . . Skt kA
-1.83466E-02 . Joirkdorkkkkkkk Ak h
-1.83646E-02 . Fdokk ek kdrkkdoniokk
-1.83660E-02 . Jerik ik gk
-1.83683E-02 Shkikk ki ko kkik
-1.83685E-02 Jeikekdrkk ko dkikkook
I | | | | I I
-5.0000E-02 0.0000E+00
&%k BAY 788 X-ROT INERT ik
{ CHANGE FROM ORIG PARAMETER VALUE )
-1.0000E-02 0.0000€+00
I | | ] | | I
PARM CHANGE .. ... ... iiiiiiennnoneuoneaoeesonneseecennonansenennnsnconsnnncannn
———— . . * . .
-4.09526E-03 . dnkdckiokinkkkiokkok
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